Poor education-related discharge preparedness for patients with heart failure is believed to be a major cause of avoidable rehospitalizations. Technology-based applications offer innovative educational approaches that may improve educational readiness for patients in both inpatient and outpatient settings; however, a number of challenges exist when implementing electronic devices in the clinical setting. Implementation challenges include processes for "on-boarding" staff, mediating risks of cross-contamination with patients' device use, and selling the value to staff and health system leaders to secure the investment in software, hardware, and system support infrastructure. Strategies to address these challenges are poorly described in the literature. The purpose of this article is to present a staff development program designed to overcome challenges in implementing an electronic, tablet-based education program for patients with heart failure. (Critical Care Nurse. 2016;36 A lthough many factors contribute to high rates of hospital readmission for patients with heart failure, inadequate educational preparation for discharge is one factor that is largely avoidable and predominantly managed by nurses.
To illustrate the gravity of the prevalence and high cost of preventable readmissions, the Agency for Healthcare Research and Quality sponsored work to identify contributing factors. Of the 9 million Medicare hospitalizations yearly, 1 in 5 patients is readmitted within 1 month of discharge. 5 The cost of hospital readmissions is estimated to be $26 billion per year, of which $17 billion is considered preventable. 5 Notably, inadequate educational preparation was identified as a common contributor to avoidable readmissions and was established as a target for care redesign. [6] [7] [8] In 2009, providing written instructions and educational materials at discharge became a critical performance measure in the heart failure clinical practice guidelines for the American College of Cardiology and American Heart Association. 9 The Joint Commission and the Centers for Medicare and Medicaid Services also require that discharge instructions include information on medications, worsening symptoms, diet, activity, weight monitoring, and follow-up appointments. [10] [11] [12] Although clinical practice guidelines and regulatory requirements support the need for more effective education before discharge, the challenges of redesigning traditional paper-based educational content and patient education workflow processes in inpatient care settings are substantial.
For nurses, classroom education is shifting to include more contemporary, pedagogically appropriate approaches, moving from static text-based methods to more interactive visual and skill-based modes of education available on electronic platforms. 13 Increasingly, education for patients is also following these trends, gradually incorporating audiovisual content and more interactive technology-based modes of delivery.
14 Using electronic platforms, or mobile technology, to deliver patient education in the predischarge phase of care provides a new opportunity to improve predischarge educational preparedness by evaluating the learning that takes place during hospitalization. Electronic platforms improve the interactive capabilities of standard patient education, and some web-based electronic platforms allow nurses to support patients' ongoing educational needs beyond the inpatient setting, communicating needs with nurses in the clinic and even in the home. 4 Because of these advantages, mobile technologies, defined for the purpose of this article as electronic tabletor smart phone-based platforms, are quickly becoming a more accepted approach for patient education. 15 Studies have explored the potential for e-learning and mobile technology to improve educational outcomes, particularly in patients with chronic illnesses such as cancer, asthma, and diabetes. 16, 17 These studies have shown that the use of mobile technologies has improved patient engagement, 18 decreased postdischarge complications, 19 and improved communication. 20 Technology-based applications have demonstrated the potential to change the approach for teaching self-management by equipping patients with the knowledge and tools to better manage chronic illness. 21 Traditional patient-teaching materials used by health care providers can be printheavy with few graphics or illustrations, but technology-based approaches are more engaging. A growing number of studies are exploring the advantages and roles of mobile technologies, yet challenges to initiating the use of mobile technology to teach patients in acute and progressive care clinical settings remain. The purpose of this article is to present our experience teaching staff nurses to incorporate an electronic tabletbased patient education tool into the clinical workflow in acute and progressive care settings. We address challenges that were encountered specific to tablet adoption, including communicating the value of using mobile technology, training staff for role responsibilities, and ensuring device-related safety, including unit construction and infrastructure for storage as well as patient safety issues such as preventing cross-contamination and limiting access to protected health information.
Because our experience of initiating the use of electronic tablets for patient education was stymied by these adoption challenges, many of which required resolution before we could conduct a patient outcomes focused quality improvement study, we present these lessons learned as a critical precursor to using tablets in the clinical setting.
Approach for Implementation
Our approach for preparing staff to implement iPadbased patient education began from a shared governance perspective. Our administrative leadership team was aware that, despite evidence supporting tablet use, the most commonly reported barriers to making evidencebased change included insufficient time and lack of administrative support. 22 To address these concerns head-on, nurse leaders engaged in the implementation efforts for tablet-based patient education from the start. Unit nurse managers and the clinical operations director used this opportunity to create a practice environment that supported professional nursing practice and highquality care through the implementation of the iPad (Apple Inc) as an innovative method of delivering patient education. The leadership team took steps to ensure that staff would have the necessary time and tools to incorporate evidence-based iPad education as standard practice and to integrate this new approach into existing workflows. 22 As a first step, unit-based committee leaders from the education and quality improvement committees identified staff to engage in the "iPad unit champion" role. These nurse champions participated in preliminary training sessions with the research team to gain an understanding of the expectations of the role and their responsibility for creating cohesive staff nurse teams or "work groups." 23 Next, the champions led their respective teams through the implementation process using a structured approach, described in detail later, that included communicating the value of the project, training staff on workflow integration using a competencybased approach, and managing the logistics of iPad device care by using process standards and developing operating procedures. Throughout each of these steps in implementation, the involvement of leadership conveyed an intimate understanding of the challenges faced by front-line staff regarding the implementation process and the time involved to implement a practice change successfully. This level of involvement allowed nursing leaders to create a consistent, supportive, and positive message throughout the course of the all-staff roll out. The message coming from the leadership team contributed to the culture of engagement necessary to support adoption of evidence-based educational approaches and was instrumental in securing the frontline nurses' view of the importance of their contribution to the implementation of the new patient education process.
In addition to strong, visible leadership support, staff development for tablet implementation was designed with 3 major aims: (1) to establish the value of iPad educational delivery for patients and providers; (2) to formulate the roles, responsibilities, competencies, and workflow integration for all members of the care team; and (3) to develop the processes and procedures for safety, including device protection, cleaning, storage, charging, and software version maintenance of the iPads. The overall goal for implementation was to ensure a high level of staff competency for use of the device and to integrate iPad-based education into the usual unit workflow.
Defining the Value
Although nurses on the iPad-based education platform design team had participated in 2 years of research, Despite evidence supporting tablet use, the most commonly reported barriers to making evidence-based change included insufficient time and lack of administrative support. development, and feasibility testing, the majority of unit and clinic staff had not participated in this preimplementation phase. As a result, most were not aware of the value and advantages of the new approach for delivery of patient education. To prepare for changes in clinical practice patterns, the implementation team focused fi rst on defi ning the value of iPad-based education for patients with regard to educational outcomes, 3 second on defi ning the value for the health system with regard to regulatory and quality outcomes, 24 and last on defi ning the added value for staff with regard to continuing education and professional development opportunities ( Table 1 ). The implementation team worked fi rst with unit champions to describe and discuss the advantages of the iPad-based education method 25, 26 for patients, families, nurses, and the health system's quality improvement initiatives. Through these discussions, common questions from the staff were addressed and answers to key questions were found before the full staff rollout. Process questions, such as how the documentation interface would work with the electronic health record and how the staff incentives for patient enrollment and participation would be distributed among the team, were clarifi ed and answered. The value message was then condensed into clear, concise, and easily communicated content and was delivered using a series of combined approaches.
Communicating the Value
Implementation teams leaned heavily on change theory 27, 28 and our shared governance model to formulate and disseminate the value message across clinical areas to staff, ancillary support personnel, and the broader health system leadership team. The fi rst role of unitbased champions was development and presentation of the value message. Nurse champions worked with nurse managers, ancillary staff, student nurses, and members of the iPad-based patient education research team to design, evaluate, and revise the presentation of materials for the all-staff rollout. Using a PowerPoint presentation format allowed multiple educational team members to "show" and discuss the value points and implementation process with various audiences across different units, affi liated hospital settings, and in clinics, without losing the key points of the message. The presentation was split into 2 parts for brevity, given the time constraints of the audience and busy clinical practice environment. Practice presentations were done fi rst within Defi ning and communicating the value message was key to success of the project: improving patients' educational outcomes, health system quality and satisfaction measures, and staff opportunities for professional development.
www.ccnonline.org the team, so that all members felt comfortable sharing the value of the iPad-based educational program, and then across acute and progressive care nurse groups. Staff incentives were designed to add to the intrinsic value of improved patient care and to smooth the change process during implementation of the innovation. 29 We developed an tablet team challenge, using incentives to reward nurses' educational assessment and teaching skills, and expertise in the use of the iPad system. Shared accountability for patient and health system outcomes was established between nurse leaders and frontline staff to ensure that adoption of the evidence-based practice project would be supported and rewarded by the nurse manager team and the director for nursing operations on the unit. 23 To ensure wide dissemination and to provide nurses opportunities for professional development, nurse champions presented monthly updates and quarterly reports about the iPad patient education program to regular leadership meetings, best practice committee meetings, and unit-based staff meetings. These reports included implementation progress reports, patient education documentation reports used for accreditation purposes by the health system, patient learning outcomes, and selected quality metrics submitted to the Centers for Medicare and Medicaid Services for public reporting and regulatory purposes. Last, to provide incentives for personal development goals in annual peer evaluation and performance reviews, these presentations and involvement in the iPad patient education implementation team were tracked and used by the leadership team to reward and recognize the efforts of staff in personal professional development.
Formulating Roles and Competencies
The responsibility for educating patients and preparing them to manage a complex medical regimen following discharge falls not only to the nurse but also to other members of the health care team. New Joint Commission Standards for educational documentation emphasize this fact, 30 and yet while "all" are responsible, those actually accountable often narrows down to only a few. To ensure that responsibility for delivery, documentation, and evaluation of learning outcomes for discharge preparedness was dispersed to the multidisciplinary care team, the implementation goals included development of competency-based skills for each role and caregiver discipline represented in the workfl ow. In addition, the design of the workfl ow itself represented an integration of all members of the multidisciplinary team (Figure 1) .
We defi ned roles and responsibilities for all members of the multidisciplinary team who contribute to the patient education process, including staff nurses, advanced 
Off-going charge nurse:
• practice nurses, pharmacists, dieticians, ancillary support staff, patient resource managers, physicians, and patients and families. We asked each discipline, including patient advocates, for implementation responsibilities specifi c to their role in heart failure education. As shown in Table 2 , the content for predischarge patient education was based on input from each discipline and was reviewed for approval by the team. The role of care nurses for initiating patient access and entry into the predischarge education program is supported throughout the inpatient stay by nursing assistants, unit secretaries, charge nurses, and all members of the care team. After accessing the system using secure log-ins, a health literacy evaluation (REALM 31 ) and a measure of patient activation, or the self-reported confi dence to engage in self-management health behaviors (PAM-13 32 ), is completed. These scores are generated by the system and displayed for the provider to use to tailor subsequent education to the patient's learning preferences and needs. Providers can then start survey pages so that patients can navigate the iPad independently, completing surveys to assess likelihood for medication nonadherence, symptom presentation patterns, and self-management skills. Following completion of assessments, the educator logs back in to the system to launch the education modules.
The role of patients and families is to engage in selfpaced, self-directed learning using the iPad program; however, the extent of engagement is patient-dependent and highly variable. Actual use of the program and extent of engagement with the skill-based tools and educational content is evaluated using the "check your knowledge" questions at the end of each topic segment. As a result of the scoring mechanism for each content area, the care team is aware of areas that need reinforcement before discharge. Even if patients are hesitant to communicate openly about learning needs or weaknesses, the responsibility of the care team is to interpret the patient scores on learning checks, and provide supplementary content, support, and encouragement for eventual adoption of evidence-based self-management skills and behaviors.
Throughout the admission or clinic visit, the role of the nurse and multidisciplinary care team is to offer the patient multiple opportunities to complete education modules and assessments. Immediately before discharge, the patient completes surveys to assess satisfaction with the education received and confi dence for implementing these skills at home. The iPad system generates a report of the aggregate as well as individual-level learning goals, goal achievement, and medication management skills. The report is included in the medical record and also used in aggregate to evaluate program participation and outcomes. Individual-level information is available to guide care across settings, including hospital, clinic, community, and home.
The role of physicians in patient education has traditionally been reactive rather than proactive. That is, physicians are comfortable answering patient or family questions about a care plan, but only recently have physicians initiated the educational process. The rationale practice nurses, pharmacists, dieticians, ancillary supquestions at the end of each topic segment. As a result of Educating patients to manage complex regimens following discharge is a team responsibility; an electronic tablet-based system can help track patient progress.
www.ccnonline.org for this is multifactorial, but likely stems from a combination of (1) a perceived lack of time, (2) the absence of instruction received by a physician on the importance of patient education in his or her own medical training, and (3) the presumption that the responsibility of patient education typically resides with other caregivers. Medical students, in contrast, occupy unique positions in the medical team in that they are "grouped" within the physician sphere but are actively learning as students. Relative to their physician counterparts, they have fewer patient responsibilities and therefore greater amounts of time to dedicate toward direct patient interaction. The patient education process is also likely to be of significant educational interest and value to the student, and it could reinforce disease pathology, symptoms, clinical presentation, and course, along with treatment methods.
Integrating iPad Education Into Usual Care Workflo
Integrating the iPad technology into the workflow for usual care delivery posed challenges. Traditional written educational materials were replaced with iPads to deliver patient education, and, as a result, each step in the workflow for patient education, from ordering educational materials from hospital procurement (materials management services) to completion of patient learning checks for each specific content area, was redesigned (Figure 1 ). Our team no longer defined "education notebook given to the patient" as a sufficient criterion for completion of educational objectives. Instead, the workflow reflected assessment of the patient-reported learning priorities, evaluation of the patient's literacy level and competencies, and integration of skill-based learning techniques into the course of daily patient care. Although the change represented significant advances in implementing evidence-based practice for patient education, the change required effort and ingenuity on the part of the implementation team and champions to be successful.
As outlined in Figure 1 , each member of the care team had a role in the workflow change. Nurses and physicians as well as nutritionists, pharmacists, and physical therapists were responsible for identifying patients who required new or additional skill reinforcement for self-management of the heart failure regimen. A review of patients' status toward achievement of educational goals was integrated into charge nurse report and bedside report among all staff.
The skills competency checklist ( Figure 2 ) and its accompanying training video and slide presentations were used to reinforce the workflow integration and highlight opportunities for time savings and education documentation efficiencies. For example, the time previously spent by nurses distributing flat, noninteractive written instructions in the education workbook transitioned to time spent facilitating patient engagement with interactive skill-based tools and picture-driven videos on the iPad. The scope and breadth of educational information available from credible professional organizations and patient advocacy groups in literacyappropriate format was also an advantage, allowing patients to browse selected links for additional information of their choice. As noted by nurses, house officers, and ancillary staff colleagues, the entire care team learned something from the online information available and accessible to patients through the iPad education links.
Importantly, the workflow was not seen as "ending at discharge," but was phased into patient care processes that continued throughout the acute stay and into the care transition period to home, the follow-up phone call, and later to the 1-week and 1-to 3-month clinic visits. The team developed a recognition and appreciation for the extent and complexity of the work required for patients to learn and adopt new self-care behaviors-an extension of the change in the medical record documentation from "educational materials given" to "self-management skills mastered" and all the way to "self-management skills adopted."
Developing Safe Processes and Procedures for Device Use
Integrating the iPads into the workflow of the unit required defining processes and standard procedures for safe care and storage of the devices themselves. Device storage and charging instructions, including infection control measures, were addressed in a written process standard that was submitted by the implementation team and reviewed for approval by the department's The role of the nurse is to offer patients multiple opportunities to complete educational goals; the iPad generates a report of the aggregate and individual-level learning goals, goal achievement, and medication management skills. 
Process and procedure
Before beginning each shift, complete iPad checklist: Verify the charge is 100%. Check the cleanliness and adhesive of the screen protector. Verify the secure closure of the drop-resistant case to the back and front of iPad. Preload new patient names and room numbers for patients ready to participate in education, as indicated from rounds.
Before each patient interaction: Clean your hands with gel, foam, or soap and water before and between each patient's interaction with the iPad. Using a disinfectant wipe, clean the outside of the iPad device from top to bottom, then from left to right. Use a second disinfectant wipe if the device is grossly contaminated, making sure all crevices are wet. After all visible surfaces and crevices are wet, allow iPad to air dry before beginning the interactive session. For patients on isolation precautions, place the iPad in a plastic baggie and ziplock the baggie before use. Remove after each patient contact and clean as above. Remember to provide a stylus for patients on isolation who are using the iPad. areas, the iPads were assigned each day to a care nurse.
In ambulatory areas, a sign-in/out log was used to track which nurse and patient were currently using the device.
Charging and Storage
A checklist for cleaning and appropriate nightly storage was developed to ensure that the iPads were ready and available for patients to use each day (Table 3) . Nurses collaborated with the pharmacy department to repurpose an empty compartment in the Omnicell secure drug distribution system to securely store and electronically log iPad access. Although the Omnicell offered advantages in security and electronic tracking, a barrier was encountered in that the Omnicell units did not allow for proper venting or for electrical access for charging the iPads. The long battery life and resting power function of the iPads allowed night-charging only, and a locked charging station was designed that could be easily managed by the charge nurse on day shift. Wide fi le racks were purchased from a local offi ce supply store to separate the iPads and to protect the iPads from damage (Figure 3 ). Nursing assistants facilitated the iPad counts at shift change and verifi ed the charge status of each iPad, ensuring that devices were properly stored each night in the power station lockbox.
Infection Control
The patient risk for cross-contamination from shared iPad use was addressed in 3 ways: (1) requesting protocols from oncology clinical areas with previous experience using iPads in immunocompromised patients, (2) meetings with infection control, and (3) review of the literature. Though defi nitive research was not available, expert consensus after these steps indicated that topical cleaners were effective in reducing microbial colonization and that the use of occlusive baggies was effective in the case of patients on isolation precautions. The iPad implementation team found that the iPads functioned properly within a clear plastic, sealable bag. A rubber-tipped stylus or the eraser of a pencil could be used with the iPad's touch screen, either with or without the plastic bag protector. Sani-cloth disinfectant wipes (Sani Professional) were used between patients to minimize cross-contamination risk (Table 3 ). In the hospital units, nursing assistants took responsibility for leading device cleaning and working in collaboration with the infection control committee to conduct intermittent audits of cleanliness.
Evaluating Implementation Processes
Nurses' acceptance of the implementation of electronic health record systems has been studied, but nurses' acceptance of Internet technology being used by patients in a health care setting has not been reported. In evaluating iPad-based education, both the nurse and the patient must be considered as users. Unlike the traditional technology acceptance model, 33, 34 which evaluates a single user, tablet-based patient education has 2 types of users who must be concentrically evaluated, the nurse and the patient. For our project, the Davis model 35 more aptly focuses on "perceived usefulness" and "perceived ease of use" for both users. Therefore, using stem questions similar to those from Davis's model, a Likert and open-text type of survey was developed and administered to nurses on the unit before they worked with their first patient on the iPad. The preimplementation 10-question survey was collected anonymously by using SurveyMonkey and included 9 questions asking nurses how the iPads fit into their workflow and how they thought their patients would receive the technology. An initial response rate of 62% (n = 28) was obtained. A majority of the nurse responses were positive regarding "perceived ease of use"; however, more neutrally divided responses were received to the "perceived usefulness" questions on productivity. The implementation team responded by creating a clearer, more comprehensive presentation of the value message for the full staff rollout.
At the end of the survey, a free-text field allowed for written suggestions and concerns. Of those who responded, concerns were raised regarding acceptance of the technology by patients, capabilities of patients using the technology, and the stamina of patients to complete "lengthy" questionnaires. Apprehensions about time to teach the technology and interruptions of care also were conveyed. To address these anxieties, the implementation team incorporated existing evidence on acceptance by elderly users of the technology into the staff development training materials.
Limitations of the evaluation included the timing of the preimplementation surveys and the short window of time allowed for the pretest evaluation. The preimplementation survey was distributed on a rolling basis as nurse users were available for training and before working with their first patient. Revisions to the staff development training program were then integrated before the full staff rollout. A final limitation of the evaluation was the design of comparisons of survey results from before to after implementation. To facilitate truthful responses, the respondents were blinded; only an Internet provider address, date, and time were captured for each survey completed. With the normal staff changes that occur on a unit, and because of the confidential nature of the survey, comparing the same respondents' responses to the preimplementation and postimplementation surveys was not possible. However, both the preimplementation and postimplementation surveys offered valuable feedback for the team to evaluate the general perceptions that nurses had about using the iPads and how integration affected workflow and patient care.
Conclusions
Technology-based learning tools, such as tablet applications, may be used in acute and progressive care settings to improve patients' readiness for hospital discharge. However, integrating these devices into usual care delivery processes and workflows presents challenges for nurses. Staff development initiatives that prepare staff to use tablets by engaging leadership in "on-boarding" staff, establishing the value of iPad educational delivery for patients and providers, formulating the roles, responsibilities, competencies, and workflow integration for all members of the care team, and developing the processes and procedures for safe device use may improve the experience of adopting tablets. CCN Financial Disclosures
